The severity of menopausal symptoms can vary according to ethnicity and geography. Two common menopausal symptom scales, the modified Kupperman Index (KI) and the Menopausal Rating Scale (MRS), are accepted internationally. In this study, we evaluated the correlation between these scales and their relevance to women in the People's Republic of China. Methods: We enrolled treatment-naïve women who visited the menopause outpatient department at a major teaching hospital in Shanghai, People's Republic of China. The women were required to complete two questionnaires, ie, the modified KI and the MRS. We assessed the correlation between the tools using a correlation analysis. Results: We enrolled 277 women of average age 51.5 ± 4.8 years. There was a strong positive correlation between total scores on the modified KI and the MRS (0.74, 95% confidence interval 0.69-0.79) and subscores for the somatic and psychological domains (0.74 and 0.77, respectively), with a moderate correlation for urogenital symptoms. According to the modified KI, 15 (5.4%) women were categorized as asymptomatic, and when using the MRS, 33 (11.9%) were categorized as asymptomatic. Women categorized as having none/minimal symptoms by the MRS were diagnosed as having mild to severe symptoms using the modified KI. The highest agreement (74%) was found when symptoms were moderate.
Introduction
Menopause is defined as the end of menstruation and fertility, occurring 12 months after the last menstrual period. 1, 2 It typically occurs in women who have reached middle age and beyond, although bilateral oophorectomy will induce menopause at a younger age. The gradual or sudden cessation of estradiol and progesterone production by the ovaries impacts many tissues, from brain to skin. Women may experience physical, emotional, and urogenital symptoms, with a significant impact on their daily personal, professional, and social lives. 3, 4 With economic development and an improvement in nutrition and living conditions, women are living for 20-30 years in a postmenopausal state. 5 The average life expectancy of women in People's Republic of China is 77 years, 6 and women generally enter menopause around 49 years of age. 7 There are currently 120 million menopausal women in People's Republic of China, and this number is expected to reach 280 million in 2030. 8 Given that the severity of menopausal symptoms Dovepress submit your manuscript | www.dovepress.com impacts a woman's quality of life, 8 it is important to be able to monitor menopausal symptoms accurately.
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The Kupperman Index (KI) 9 and the Menopause Rating Scale (MRS) 10, 11 are widely used internationally, including in People's Republic of China, and their role in clinical practice is well established. In European settings, the correlation between these two scales appears to be strong (correlation coefficient [r] = 0.91). 12, 13 However, given that the prevalence and severity of psychological, somatic, and urogenital symptoms may vary according to ethnicity, culture, and region, 14, 15 it is important to evaluate such symptom assessment tools in a local context. Therefore, we undertook this study to assess the degree of correlation between the MRS 10,11 and the modified KI 1 in women in Shanghai, People's Republic of China.
Materials and methods
We conducted a cross-sectional study at the Department of Gynecology, the Sixth Affiliated People's Hospital of Shanghai Jiao Tong University, Shanghai, People's Republic of China, between April 2010 and October 2011. We enrolled women newly attending the outpatient clinic who were naïve to treatment with hormone replacement therapy or any traditional Chinese medicine indicated for menopause.
Patients with known mental disorders were excluded. The study was approved by the ethics review board of the hospital and each participant provided their written informed consent prior to participation. During the survey, all participants were required to fill in a demographic form that included information on age, education, income, marital status, occupation, menopausal status, and disease history. Menopausal status was categorized as perimenopause (climacteric transition with irregular menses) and menopause (last menstrual period at least 12 months prior to the survey). Each participant was also required to complete the Chinese version of the MRS (http://www.menopauserating-scale.info/languages.htm) and the modified KI. 1 The order in which each participant completed the MRS and modified KI was entirely at random. Two experienced interviewers (SHF and LCB) provided all the surveys, and answered any questions raised by the participants.
The MRS consists of 11 items categorized into three subscales, ie, sweating/hot flushes, heart discomfort, sleep problems, joint and muscle problems, categorized as somatovegetative symptoms; depressive mood, irritability, anxiety, and physical/mental exhaustion, categorized as psychological symptoms; and sexual problems, bladder problems, and vaginal dryness, categorized as urogenital symptoms. Severity was rated and scored as none (0 points), mild (1 point), moderate (2 points), severe (3 points), and very severe (4 points). The total score possible ranges from 0 to 44. Scores ranging from 0-4, 5-8, 9-15, and 16+ were used to rate the perceived menopausal symptoms as none/minimal, mild, moderate, and severe, respectively. 10, 16 The modified KI 1,17 consists of 13 items (see Appendix A). In addition to the same 11 items included in the original KI, 9 the modified version adds urogenital symptoms, including urinary infection and sexual complaints. The original 11 items included sweating/hot flushes, palpitation, vertigo, headache, paresthesia, formication, arthralgia, and myalgia (categorized as somatic symptoms), and fatigue, nervousness, and melancholia categorized as psychological symptoms. A scale ranging from 0 to 3 points is used to describe the severity of the complaints. The weighting factors were the same as those used in the original KI, and provide two points for both urogenital symptoms. The total score ranges from 0 to 63, calculated as the sum of all items by the weighting factor. Scores ranging from 0-6, 7-15, 16-30, and .30 were used to rate the degree of severity as none, mild, moderate, and severe, respectively. 1 
Statistical analysis
Numerical data were analyzed with descriptive methods and are expressed as the mean and standard deviation as well as the minimum, 5th percentile, 25th percentile, median, 75th percentile, 95th percentile, and maximum. Categorical variables included education, income, employment, marriage, and menopausal status. Differences between the modified KI and MRS were compared based on categorical variables. The unpaired Student's t-test was used for normally distributed data and the Mann-Whitney U test was used for skewed data. Spearman's rank correlation was performed to estimate the relationship between the modified KI and the MRS, and their subscores. Agreement regarding severity categorized by the two scales was calculated by the kappa score. The StatsDirect statistical package (http://www.statsdirect.com, Manchester, UK) was used for the analysis. A P value , 0.05 was considered to be statistically significant.
Results
A total of 279 women agreed to participate in the study, but only 277 (99.3%) completed the questionnaires (note that two women did not complete the MRS, so were excluded from the analysis). The demographic characteristics of the 277 study participants are provided in Table 1 . The mean age of the women was 51.5 ± 4.8 years and most (195, 70.4%) ranged from 45 to 55 years of age. The age of natural menopause submit your manuscript | www.dovepress.com Dovepress Dovepress was 50.7 ± 3.3 years. Two hundred and seventy-two (98.2%) of the women were married.
The MRS score ranged from 1 to 39, with a mean of 12.04 ± 6.82. The modified KI score ranged from 2 to 49, with a mean of 22.58 ± 9.93. Spearman's rank correlation coefficient (Rho) for the MRS and modified KI was 0.74 (95% confidence interval [CI] 0.69-0.79, Figure 1 ), indicating a strong positive correlation. Positive correlations were also found in the subscales for somatovegetative symptoms and psychological symptoms (0.74 and 0.77, respectively), and a moderately positive correlation was found in the subscales for urogenital symptoms (0.61, Table 2 ). The correlation coefficient was not affected by age, occupational status, education, or menopausal status.
The minimum, 5th percentile, 25th percentile, median, 75th percentile, 95th percentile and maximum for the KI and MRS and their subscores are listed in Table 3 . Participants are categorized according to symptom severity (normal, mild, moderate, severe) on both scales in Table 4 . The kappa score was 0.38 (95% CI 0.30-0.46) and the strength of agreement was considered to be "fair". According to the modified KI, 15 (5.4%) of the women were asymptomatic, while 33 (11.9%) were asymptomatic according to the MRS. Nineteen women categorized as having none/minimal symptoms by the MRS, were assessed to have mild to severe symptoms when using the modified KI, and of 54 women diagnosed as having mild symptoms on the KI, 16 (29.6%) were categorized as having moderate symptoms on the MRS. Of 65 women diagnosed as having mild symptoms on the MRS, 36 (55.4%) were diagnosed as having moderate to severe symptoms on the KI. These data indicate a difference between the MRS and the modified KI, with the highest agreement (74%) found when symptoms Minimum  0  0  0  1  0  0  0  2  5th percentile  1  0  0  3  2  1  0  6  25th percentile  3  2  1  7  9  3  2  16  Median  5  4  2  11  14  5  4  22.5  75th percentile  7  7  4  16  19  7  6  29  95th percentile  11  11  7  24  26  10  10  41  Maximum  13  16  12  39  33  12  15  49 Abbreviations: KI, Kupperman Index; MRS, Menopause Rating Scale.
were moderate, and the same results were obtained in the subgroup of patients aged 45-55 years.
When the categories of none/minimal and mild symptom severity were combined (KI score range 0-15 and MRS score range 0-8), more women (98 versus 69) were diagnosed as having none/minimal to mild symptoms on the MRS, whereas 45 of the 98 women were diagnosed as having moderate to severe symptoms on the KI, and 16 of the 69 women were diagnosed as having moderate to severe symptoms on the MRS.
In Table 5 , total scores for the modified KI and MRS are listed independently according to the variables that might be involved. Our results show that modified KI scores were higher in less well educated women (P = 0.038) including postmenopausal women (P = 0.034), while higher MRS scores were found in women who had undergone surgical menopause (P = 0.003).
Discussion
We investigated the correlation between the MRS and the modified KI in a treatment-naïve Chinese population with access to a hospital outpatient menopause clinic. We found a good relationship between total scores on these two menopausal symptom scales as well as subscores for the psychological and somatic domains.
The original KI has been used for several decades to assist the physician's summary of the severity of climacteric complaints. 18 However, it has been criticized for including some nonspecific items, such as headache and vertigo, that are thought to be of little practical relevance, and for not including urogenital symptoms, which are now thought to be common in menopausal women. 12, 19 The MRS, on the other hand, uses standardized scales to measure the severity of symptoms of aging and the impact of these symptoms on health-related quality of life. Several studies have indicated that the MRS is more user-friendly and relevant than the KI in European populations, 18, 20 although the correlation between these two scales appears to be excellent in western countries. 12, 13 However, it has been observed that Asian and Arabic women have fewer and less severe menopausal symptoms than their western counterparts. 14, 21, 22 The modified KI used in our study is updated from the original index and is widely used in People's Republic of China. 1, 17 Compared with the MRS, the criteria of the KI are believed to be more objective, especially the scoring system, in which quantitative indicators are used. In addition, the modified version adds urogenital symptoms in the form of sexual complaints and urinary infection, and so overcomes the limitations of the original KI. In a small study reported earlier, the correlation between the modified KI and MRS was 0.78 in a Chinese population. 23 In our study, we obtained a similar correlation (Rho 0.74), and did further analyses to examine the differences between these tools. We found submit your manuscript | www.dovepress.com Dovepress Dovepress that the MRS was more likely to categorize as none/minimal symptoms which had been classified as moderate to severe using the modified KI. When combining none/minimal and mild (KI 0-15, MRS 0-8) we also found that more women were diagnosed as none/minimal to mild with the MRS than with the KI. One of the possible explanations for this difference is that somatic symptoms are more common in Asian women, especially hot flushes and sweating, 7 which are thought to be the most important menopausal symptoms and have a 4-point weighting score on the modified KI. Therefore, the modified KI would be more likely to identify these menopausal symptoms on screening of Chinese women. Use of the KI for self-evaluation should be beneficial for patients in monitoring their symptoms and seeking help from health care providers as necessary. It may also help practitioners to determine the severity of symptoms and provide appropriate treatment. However, given that our study was conducted only in treatment-naïve women at their initial visit to a menopause clinic, the results do not provide any evidence of treatment effectiveness, which may be another reason to use these scales.
Our study found a strong correlation between subscores for the somatic and psychological domains, but a moderate correlation for urogenital symptoms. This is relevant considering that most women were in early menopause (1-2 years), during which vasomotor symptoms are the most common symptoms, while urinary genital symptoms usually appear during middle menopause (2-5 years) in the Chinese population. 7 We also tested for differences between total scores obtained on the MRS and the modified KI independently based on each variable, and found the modified KI was related to menopausal status and education. In addition to a detailed explanation of its rating system, the potential reasons for this might be related to the Chinese setting, where less well educated women do not have much knowledge about menopause and their symptoms might be severe when they finally seek medical advice.
In conclusion, we found that the modified KI and the MRS correlate well in Chinese women. However, there is some discrepancy when they are used to diagnose menopause, with the modified KI being more likely than the MRS to identify symptoms of menopause when used for screening of Chinese women.
